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(54) Infusion filter 

(57) An Infusion filter 1 comprising a bundle 4 of 
hydrophilic porous hollow fibers with the outside of both 
ends fixed with a potting material 5 and a housing 7 that 
has a liquid inlet port 2 and a liquid outlet port 6 and that 
is packed with the hollow fibers, wherein a filtration por- 
tion is provided between the liquid Inlet port 2 and the 
liquid outlet port 6, and wherein a packing rate of the 
hollow fibers packed in the housing 7 is set in the range 
from 15 to 40%. With such a structure, the infusion filter 
having the great filtration capacity can be provided at 
low cost. 
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Description 



[0001] The present invention relates to a filter for removing foreign substances that are contained in a liquid medi- 
cine and not suitable for the living body when the liquid medicine is infused into, a patient, 

5 [0002] In medical facilities, infusion is widely performed for the purpose of nutrition supplement, regulation of elec- 
trolyte balance inside the body, water supplement, medical treatments, and the like. When infusion is performed, foreign 
substances may get mixed in a liquid medicine of infusion. Examples of such foreign substances include:' foreign sub- 
stances contained in a liquid medicine from the beginning, cutting dust mixed when a rubber cap of an infusion con- 
tainer is pierced with a needle, fine particles of glass dust, bacteria entering a liquid medicine when an infusion set is 

w prepared or when a plurality of liquid medicines are blended, and the like. Since such foreign substances are harmful 
to the human body, they should be inhibited from being infused into patients. Therefore, an infusion filter often is used 
along with an infusion set for the purpose of removing the above-mentioned foreign substances. 
[0003] Examples of the infusion filter include a flat membrane infusion .filter, a hollow fiber infusion filter, etc. Each 
filler has its own feature. Recently, much attention is directed to the hollow fiber infusion filter because of the below men- 

J5 tioned reasons ® and Q) . among others; 

® A hollow fiber Infusion filter can remove fine particles almost perfectly. 

® A hollow fiber infusion filter can secure a large membrane area even when an amount of the packed membrane 
is small. 



(1 ) The flow rate of filtration is large, 

(2) The amount of membrane packed in a filter ("a priming amount" is also refenred to) is small. , 
25 (3) The area of the filter membrane is small. 

When the flow rate of filtration is large, the permeability of the infusion filter is good and the filtering capacity per unit 
time is excellent. When the amount of packed membrane is small, a dead volume.(a retention volu.me) of the liquid med- 
icine residing in a housing of the infusion filter is small. This is particularly advantageous when a trace amount of the 

30 liquid medicine is administered or specific liquid medicine Is rapidly infused into the body. In addition, the amount of liq- 
uid residing in the infusion filter after the infusion is completed can be reduced. When the area of the filter membrane 
Is small, the material cost can be reduced. Thus, it is advantageous with regard to manufacturing cost. Furthermore, by 
reducing the area of the membrane, the amount of the packed membrane can be reduced, thus reducing the amount 
of the liquid medicine adsorbed to the filter. 

35 [0005] However, the above-mentioned requirement (1) is contradictory to the requirements (2) and (3). Therefore, 
it has not been easy to manufacture an infusion filter having an excellent property. Furthermore, it has been further dif- 
ficult to manufacture such infusion filters at low cost. For example, when a hollow fiber membrane infusion filter is used, 
in order to increase the flow rate of filtration by the whole infusion filter, it is necessary to increase the membrane area 
of the hollow fiber of the filter: In order to increase the membrane area of the hollow fiber, larger amount of hollow fiber 

-io membranes is required. Furthermore, in order to pack the larger amount of hollow fiber membranes, a large-size filter 
housing is required. As a result, the amount of the packed membrane in the infusion filter is increased. On the contrary, 
in order to reduce the membrane area or the amount of packed membrane in the infusion filter, the requirements with 
regard to the flow rate of filtration cannot be realized. 

[0006] As mentioned above, the above-mentioned three requirements are contradicting to each other, thus making 
45 it difficult to manufacture an infusion filter having an excellent property at low cost. 

[0007] It is therefore an object of the present invention to provide an infusion filter having an excellent property by 
setting a packing rate of a bundle of porous hollow fibers at a specific range. 

[0008] In order to achieve the above-mentioned object, the infusion filter of the present invention comprises a hous- 
ing having a liquid, inlet port and a liquid outlet port, the housing being packed with a bundle of porous hollow fibers with 
50 the outside of the both ends fixed with potting materials, the porous hollow fibers provided between the liquid inlet port 
and the liquid outlet port filtering liquid, wherein a packing rate of the hollow fiber bundle packed in the housing is in the 
range from 15 to 40%. 

[0009] It is preferable in the above-mentioned infusion filter that the packing rate is in the range from 15 to 35 %. 
[0010] Furthermore. In the above-mentioned infusion filter, the effective length of a filtration portion substantially 
55 capable of filtration of the porous hollow fiber is preferably in the range from 2.0 to 4.5 cm. more preferably in the range 
from 2.5 to 3.5 cm, and specifically preferably in the range from 2.5 to 3.0 cm. 

[001 1] Furthermore, it is preferable in the above-mentioned infusion filter that an average inner diameter of the hol- 
low fibers forming the hollow fiber bundle is in the range from 100 to 500 |u m and an average thickness of the hollow 
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[0004] Desirable requirements for an infusion filter include the below mentioned three requirements. 
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fibers is in the range from 20 to 200 u m. More preferably! the average inner diameter is in the range from 200 to 400 u 
m and the average thickness is in the range from 50 to 150 m m. 

[0012] Furthermore it Is preferable in the above-mentioned infusion filter that the hollow fiber comprises any of 
materials selected from the group consisting of polysulfone. polyethersulfone. polypropylene, polyethylene, cellulose. 

5 cellulose derivative, polyacrylonitrile. ethylene-vinyl acetate copolymer and ethylene vinyl alcohol. More preferably, the 
hollow fiber is a hydrbphilic material so that it easily matches with an infusion liquid. ^ „ 

[0013] Furthermofe,-it is preferable in the above-mentioned infusion filter that the number of the hollow fibers 
packed in the housing is in the-range from 10 to 50. More preferably, the number is in the range from 10 to 30^ 
[0014] Furthermore. it \S preferable in the above-mentioned infusion filter that the amount of liquid filled in the hous- 

10 ing is 3.0ml or less. More' preferably, the amount is in the-range.from 1.0 to 2.0 ml. 

[0015] ' Furthermore it is preferable in the above-mentioned infusion filter that the housing .is cylindrical shape hav- 
ing a length of 2.0 to 5.0 cm' and an inher diameter of 0:3 to 2.0 cm. More preferably, the.length of the cylinder is in the 
range from 2.0 to 3.0'cm and the inner diameteris in the range..from 0.5 tots cm. - , u 

[0016] Furthermore.- it is preferable in the above-mentioned infusion-filter^hat the flow rate of titration through the 

15 filtration portion is in the'range from 15 to 50 ml/min. ' ■ ,,. 

[0017] Furthermore, it is preferable in the above-mentioned infusion filter lhat .the.total .effective filtration a^rea of the 
filtration portion is in the range from 10 to 40 cm2 More preferably, the area is in the range from 10 to 25 cm . 
[001 8] Furthermore: it is preferable-in the above-mentioned infusion^ filter that the hollow Jibers packed in the hous- 
ing have Siibstantially the samelength. A 

20 

FIG. 1 is a graph showing the influence of the effective length of the hollow fiber on the flux or cost in an infusion 

filter of Example 1 of the present invention. '"p . 

FIG. 2 is a graph showing the influence of the packing rate on the flux or a filling amount in an infusion filter of 

Example 1 of the present invention. 
25 FIG 3 is a schematic view showing an infusion filter in one embodiment of the present invention. 

FIG. 4 is a graph showing the resultant packing rate and flux when the effective length of the hollow fiber is 2.5cm 
in Example 3 of the present invention. 

r00191 The present invention solved the problems of the prior art by properly balancing the above-mentioned three 
30 requirements: namely.^t) th^improvementbf the flow rate of filtration. (?)tee reduction of the amount o packed mem- 
brane and (3) the reduction of a membrane area.r More specifically, by setting the rate of packing the hollow fibers in an 
infusion filter (hereinafter, "a packing rate" will also be referred to) at a predetermined range; and by keeping the amount 
of the packed membrane at a specific amount, the flow rate of filtration was improvedrFurthermore. by setting the effec- 
tive length of the hollow fiber at a predetermined range, the flow rate of filtration wasHmpfoyed and.the membrane area 
35 was reduced. The effective length herein is defined as a length in an axial direction of the region (portion) subslanlial^ 
capable of filtering liquid of the hollow fiber. Furthermore, by setting the effective length of the hollow fiber and the pack- 
ing rate at predetermined ranges respectively, an infusion filter having a more excellent property was provided at low 

[0020] In particular, when the effectivi length is set at 4.5 cm or less, the packingrate of the hollow fibers is prefer- 
40 ably 15 to 40 %. more preferably 15 to 35 %, and furthermore preferably 20 to 30 % so as to satisfy the conditions: the 
flow rate of filtration is 23ml/min or more and the amount of filled liquid is.l .S.ml or less. 

[0021] Furthermore, in the present invention, the various kinds of embodiments described below can be employed. 

'V 

(1) An average inner diameter of the hollow fibers forming the hollow fiber bundle is 100 to 500 urn and an average 
45 wall thickness of the hollow fibers is 20 to 200 unn. • • ^ 

(2) The above-menliohed hollow fiber is selected from any of synthetic resins of polysulfone. (PS), polyethersulfone 
(PES), polypropylene (PR), polyethylene (PE). cellulose, cellulose derivative, polyacrylonitrile (PAN), ethylene-vinyl 
acetate copolymer (EVA) and ethylene vinyl alcohol (EVAL). 

(3) The effective length is 2.0 to 4.5 cm. preferably 2.5 to 3.5 cm. and more. preferably 2,5- to 3.0 cm. 
50 (4) The number of the hollow fibers packed in the housing is 10 to 50. 

(5) The amount of liquid filled in the housing is 3.0 ml or less. • ; .- on ^ 

(6) The housing has a cylindrical shape having a length of 2.0 to 5.0 cm and an inner diameter of 0.3 to 2.0 cm. 

(7) The flow rate of filtration through the filtration portion is 1 5 to 50 ml/mm. 

(8) The total effective filtration area of the filtration portion is 10 to 40 cm . 

Example ' ' * 

[0022] Hereinafter, an influence of the constituent features of the present invention on the property or the manufac- 
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turing cost of an Infusion filter will be described by way of examples. 

[0023] The packing rate of the hollow fibers in the following examples was calculated from the following equation 1 . 
More specifically, the equation 1 means that the ratio of the entire cross-sectional area of the hollow fibers with respect 
to the cross-sectional area of the housing at. for example, a cross section of the boundary between the hollow fiber and 
the potting material. 

rx^/.^j«..p«*^/o/\-.'fr^^ nuniber of hollow fibers X 2 . 

pacKinc rate(%)= •= aIGO (equation 1) 

wherein r denotes an outside radius of the hollow fiber; R denotes an Inside radius of the housing: and the nunnber of 
the hollow fibers Is the number before they are folded In half. 

Example 1 

a. Materials of hollow fibers 
'[0024] . 

' (1).IHollow fiber: Porous hollow fibers (produced by Membra (old firm name: AKZO)) made of polyethersulfone, hav- 
ing ain Inner diameter of 300 .u m, a wall thickness of 100 um. an average pore diameter of 0.2 um. maximum pore 
diameter bf 0.6 jLim. and the length in an axial direction of 6.0cm. 7.0cm, 8.0cm. 9.0cm. 10.0cm and 11.0cm respec- 
tively were used. Each porous hollow fiber was fixed with polyurethane resin at both ends by potting. Thus, the hol- 
low fibers having the effective length of 2.0cm. 2.5cm. 3.0cm, 3.5cm 4.0cm and 4.5cm were respectively prepared. 
The effective length herein denotes a length in an axial direction of the portion substantially capable of filtration. 

(2) Housing: A transparent cylindrical shaped housing made of polymethyl methacrylate having an inner diameter 
of 0.5cm and a length of each of the above-mentioned effective length + 0.5cm. FIG. 3 shows its schematic view. 
In FIG. 3. reference numeral 1 denotes an infusion filter in one embodiment of the present Invention: 2 denotes a 
liquid lnlet.port for liquld'to be filtered; 3 denotes an air vent: 4 denotes a holtow fiber for filtering liquid; 5 denotes 
a tube searCpottihg material) for sealing the outsidaof the both ends of the hollow fiber 4: 6 denotes a liquid outlet 
port for taking out the filtei-ed liquid; and 7 denotes a housing. The reference mark A shows a length of the housing 

' 7 and B is a region of the hollow fiber capable of filtration'(a region that is a reference for the effective length). 
^ Herein, since the hollow fiber Is folded in half at an Inflection point at the uppermost part, the liquid flow Is inter- 
rupted. Moreover, even if the-'inflection point Is in liquid 'communication, the length of the passage corresponds to 
that of one way as shown in B of FIG. 3. because liquid is supplied from the both ends of the hollow fibers. 

The liquid to be filtered is supplied from the liquid inlet port 2 into the inside of the housing 7. enters the inside 
of the hollow fiber 4 while being filtered and cleaned when the liquid passes through the hollow fiber 4. passes 
through the inside of the hollow fiber 4 present at the potting material 5. and is taken out from the end of the hollow 
fiber at the liquid outlet port. The not-filtered product that failed to pass through the hollow fiber 4 remains inside 
the housing 7. 

(3) Infusion set equipped with an infusion filter: infusion set 21 6D produced by JMS CO.. LTD. 

(4) Drug solution: "Aminotripa H" (trade name of a product produced by Otsuka Pharmaceutical Co.. Ltd.). 

b. Method 
[0025] 

(1) The above-mentioned liquid medicine was allowed to flow with head of 90cm (this numerical value is deter- 
mined based on the general application mode in hospitals) by using an infusion set equipped with a different effec- 
tive length of the infusion filter. 

(2) The membrane area having the hollow fiber of each effective length was calculated. Then, the flux was meas- 
ured from the flow rate of filtration of the filtered liquid when the liquid was allowed to flow by the above-mentioned 
method. The measurement conditions and the results are shown In Table 1. 
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Table 1 



10 



Effective length (cm) 


2.0 


2.5 


3.0 


3.5 


4.0 


4.5 


Packing rate of hollow fibers (vol.%) 


40 


40 


40 


40 


40 


40 


Membrane area (cm^) 


12.6 


15.7 


18.8 


22.0 


25.1 


28.3 


Flow rate of filtration (ml/min) 


19.6 


23.4 


25.4 


28.0 


29.7 


30.4 


Flux (ml/min • cm^) 


1.43 


1.37 


1.27 


1.17 


1,08 


0.99 


[n=10. the flow rate of filtration and the flux are shown as average values] 
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(3) Table 2 shows a structure of the filter that satisfies the targeted flow rate of filtration (23 ml/min) calculated from 
the flux of Table 1 . 



Table 2 
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25 



30 ■ 



35 



40 



45 



50 



Effective [ength (cm) 


2.0 


2.5 


3.0 


3.5 


.4:o-- 


4.5 


Necessary area of membrane (cm^) 


16.1 


16.8 


18.6 


19.7 


21.2 


23.3 


Number of hollow fibers (number) 


51 


43 ■ 


39 


36 


34 


33 


Cost (yen/hollow fiber) 


17.14 


16.51 


16.85 


17.28 


17.95 


19.01 



(4) Based on Table 2. the effective length of the hollow fiberiis plotted against the flux and plotted against the cost 
respectively in a graph in FIG. 1. In this graph, an abscissa shows the effective length of the hollow fiber, and an 
■ ordinate shows the flux that is a reference for the filtered amount and the cost per hollow fiber. Thus, the relation- 
ship between the effective length of the hollow fiber of the infusion filter that satisfies the targeted flow rate of filtra- 
tion {23ml/min). the flux and the cost was investigated. The unit of the.flux is, ml/min • cm^. The flow rate of filtration 



is expressed as the product of the flux and the effective membrane area of the >iollow fiber. The unit of the cost is 
. • yen/hollow fiber Within the range measured from FIG. 1.- as the length of the hollow fiber, i.e. the effective length 
of the hollow fiber, becomes shorter, the flux becomes larger, thus allowing liq.uid to flow easily Therefore, in this 
graph in which the flow rate of filtration is constant, as the flux is larger, the membrane area becomes smaller 
Therefore, as the effective length of the hollow fiber becom.es shorter, the area of the hollow fiber membrane for 
obtaining the specified flow rate of filtration can be reduced. 

[0026] As a result, the cost of the hollow fiber can be reduced. Actually a graph of FIG. 1 shows that in the range 
where the effective length of the hollow fiber is reduced from 4.5 to 2.5cm. the shorter the length is, the cost per hollow 
fiber is reduced. However, in the range where the effective length of the hollow fiber is reduced from 2.5 to 2.0cm. the 
shorter the effective length is. the cost is contrarily increased. The reason of this ls probably because the non-filtenng 
surface is increased with respect to the effective filtration surface of the hollow fiber due to the reduction of the effective 
length. In the hollow fiber infusion filter, the both ends of the hollow fiber are fixed with a potting material, and the portion 
of the hollow fiber that is fixed with the potting material is a non-filtering surface that cannot filter liquid. When the length 
of the hollow fiber is reduced, the ratio of the non-filtering surface with respect to the entire hollow fiber is increased. 
Consequently the cost is contrarily increased. Therefore, from the above-mentioned results, in order to obtain an infu- 
sion filter having an excellent property, hollow fibers having the effective length of 2.0 to 4.5 cm practically can be used. 
From the viewpoint of the cost, the effective length of the hollow fibers is preferably 2.5 to 3.5cm. more preferably 2.5 to 
3.0cm. 

Example 2 



a. Materials of hollow fibers 

55 [0027] The hollow fiber is the same as Example 1 except that the effective length is set at 4,5cm and ^he^packing 
rates (vol.%) of the hollow fibers packed in the housing with an inner diameter of 5.0 mm are changed to 10%. 20%. 
30%, 40% and 50%. 
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b. Method 



[0028] 



5 (1) An infusion set equipped with an infusion filler having a different packing rate was used and the liquid medicine 

of Example 1 .was allowed to flow. 

(2) The flow rate of filtration through the infusion filter having respective packing rates was measured and the flux 
was calculated. 

(3) A structure of the filter for satisfying the targeted flow rate of filtration (23 ml/min) calculated from the flux was 
10 determined. Then, the packing rate of the hollow fiber was plotted against the flux and plotted against the filling 

amount respectively in a graph (FIG. 2). 

[0029] FIG. 2 is a graph showing the data obtained as a result of performing infusion with keeping the effective 
length constant and changing the packing rates. In the graph, the abscissa shows the packing rate (%) of the hollow 

15 fibers packed in the housing, and the ordinate shows the flux that is a reference for the flow rate of filtration and the 
amount of packed infusion filter. Thus, the relationship between the packing rate that satisfies the targeted flow rate of 
filtration (23 ml/min), the flux and the filling amount was investigated. The unit of the flux is the same as in Example 1. 
and the unit of the filling amount is ml. In the range measured from FIG. 2. as the filling amount is reduced, the flux is 
improved. However, the filling amount for obtaining the targeted flow rate of filtration is accordingly increased. The rea- 

20. . Hon why the flux is improved when the packing rate is reduced is thought to be because the space between the hollow 
fibers are increased as the packing rale is smaller and thereby the disturbance of flow due to overlapping of the hollow 
fibers is reduced, thus increasing the flux. Furthermore, in order to achieve the targeted flow rate of filtration, in a case 
where the same amount of the hollow fibers are used, the filling amount (volume of the housing) is increased by reduc- 
ing the packing rate. Thus, in a case where the length of the hollow fiber Is made constant, the reduction of the packing 

25 rate improves the flux and Increases the filling amount. In other words, the reduction of the packing rate provides two 
contradicting effects on the property of the infusion filter. Therefore, the packing rate is determined by determining the 
permissible maximum value or minimum value of the both items (flux and filling amount). For example, in a graph of FIG. 
2. when the permissible filling amount is 1.5ml or less, the packing rate providing the filling amount of less than 1 .5ml 
Is 20 to 50 %. ki order to obtain a maximum flux within the range, the packing rate is 20%. As mentioned above, a suit- 

30 able range of the packing rate of the hollow fiber is selected in accordance with the value of the permissible flux or filling 
amount. However, the range is preferably 15 to 40%. more preferably 15 to 35% and furthermore preferably 20 to 30%. 

E;<9mpl$ 3 

35 [0030] The same experiment as Example 2 was carried out except that the effective length of the hollow fiber was 
changed to 2.5cm. 

[0031] Table 3 shows the resultant packing rate and flux when the effective length of the hollow fiber was 2.5cm. 

40 Table 3 



Packing rate of hollow fiber (vol.%) 


10 


20 


30 


40 


50 


Flux (ml/min • cm^) 


1.42 


1.26 


1.16 


1,03 


0.98 


[n=10, the flux is shown as an average value] 



[0032] Furthermore. FIG. 4 is a graph showing the results of Table 3. As is apparent from Table 3 and FIG. 4. the 
packing rate of the hollow fiber was preferably 15 to 40%. 

[0033] As mentioned above, the hollow fiber infusion filter of the example of the present invention can provide the 
so following effects. 

(1) A large flow rate of filtration amount can be realized. Therefore, the amount of liquid to be filtered per minute is 
increased. Furthermore, the infusion can be performed under a small pressure head. 

(2) The retention amount is small because the packing amount is small. As a result, the problem can be solved in 
55 terms of the retention of a trace amount of liquid medicine or the lag time of drug efficacy of fast-acting medicine. 

and the like. 

(3) The area of the filter membrane can be reduced. As a result, the manufacturing cost of the infusion filter can be 
reduced, providing the filter at low cost. 
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Claims 

1. An infusion filter comprising a housing having a liquid inlet port and a liquid outlet port, 

5 said housing being packed with a bundle of porous hollow fibers with the outside of the both ends fixed with 

potting materials, 

said porous hollow fibers provided between said liquid inlet port and said liquid outlet port filtering liquid, 
wherein a packing rate of the hollow fiber bundle packed in said housing Is in the range from 15 to 40 %. 

10 2. The infusion filter according to claim 1 . wherein said packing rate is in the range from 1 5 to 35 %. 

3. The infusion filter according to claim 1 . wherein an effective length of a filtration portion of said porous hollow fiber 
substantially capable of filtration is in the range from 2.0 to 4.6 cm. . 

15 4. ; The Infusion filter according to claim wherein the effebtive length of said hollow fiber is In the range from 2.5 to 

. 3.5 cm. . . • r ' • . 

5. The Infusion filter according to claim 4, wherein the effective length of said hollow fiber is wihe range from 2.5 to 

• 3.0 cm. 

20 

■ ' 6 ' The infusion filter according to claim 1 , wherein an average inner diameter of the hollow fIbeVs forming the hollow 
fiber bundle is in the range from 1 00 to 500 jim and an average thickness of the hollow fibers is in the range from 
20 to 200 \xm. 

25 7 The infusion filter according to claim 6. wherein the average inrier diameter of the hollow fibers forming the hollow 
fiber bundle is in the range from 200 to 400 nm and the average thickness of the hollow fibers is in the range from 
" J 50 to150 nrri. 

8 The infusion filter according to claim 1 , wherein said hollow fiber comprises at least one material selected from the 
• 30 group consisting of polysulfone. polyethersulfone, polypropylene, polyethylene, cellulose, cellulose derivative, poly- 
acrylbnitrile, ethylene-vinyl acetate copolymer and ethylene vinyl alcbhol, " 

9. The infusion filter according to claim 1, wherein the number of the hollow fibers packed in said housing is in the 
range from 10 to 50. 

10. The infusion filler according to claim 9. wherein the number of the hollow fibers packed in said housing is in the 
range from 10 to 30. 

11. The infusion filter according to claim 1. wherein the amount of liquid filled in said housing is 3.0ml or less. 

12. The infusion filter according to claim 1 1 . wherein the amount of liquid filled in said housing is in the range from 1 .0 
to 2.0ml. 

13. The infusion filter according to claim 1 . wherein said housing is cylindrical shape having a length of 2.0 to 5.0cm 
45 and an inner diameter of 0.3 to 2.0cm. 

14. The infusion filter according to claim 1 , wherein the flow rate of filtration through said filtration portion is in the range 
from 15 to 50 ml/min. 

so 15. The infusion filter according to claim 1. wherein the total effective filtration area of said filtration portion is in the 
range from 10 to 40 cm^. 

16. The infusion filter according to claim 1. wherein the hollow fibers packed in said housing have substantially the 
same length. 

55 
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40 
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Effective length [cm] 



FIG . 1 
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Packing rate [%] 



FIG. 2 
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FIG . 3 
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Packing rate 



FIG . 4 
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(54) Infusion filter 

(57) An infusion filter 1 comprising a bundle 4 of 
hydrophilic porous hollow fibers with the outside of both 
ends fixed with a potting material 5 and a housing 7 that 
has a liquid inlet port 2 and a liquid outlet port 6 and that 
is packed with the hollow fibers, wherein a filtration por- 
tion is provided between the liquid inlet port 2 and the 
liquid outlet port 6. and wherein a packing rate of the 
hollow fibers packed in the housing 7 is set in the range 
from 15 to 40%. With such a structure, the infusion filter 
having the great filtration capacity can be provided at 
low cost. 
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